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Prsface 


The  purpose  of  this  study  was  to  provide  decision-makers 
with  a  baseline  profile  of  current  Air  Force  hazardous  waste 
management  practices.  Through  the  use  of  a  twenty-six 
question  survey,  existing  waste  identification,  storage, 
treatment,  and  disposal  practices  were  identified. 

Analysis  of  the  survey  results  indicated  three  major 
problem  areas  in  the  Air  Farce’s  waste  management  program: 

15  Inadequate  manning,  25  Inadequate  waste  storage 
facilities,  and  35  Lack  of  management  support.  Df  these,  the 
lack  of  management  involvement  in  base  hazardous  waste 
management  activities  was  the  most  surprising.  Additional 
research  into  the  reasons  behind  this  lack  of  support  appears 
warranted . 

The  preparation  of  this  thesis  would  not  have  been 
possible  without  assistance  from  others.  I  wish  to  thank  my 
advisor,  Dr.  Panos  Kakoropoulos ,  for  his  patience  and  advice 
during  this  reseach  effort.  A  special  thanks  to  Or.  Fenno, 
my  faculty  advisor,  your  keen  insight  and  good  counsel  were 
greatly  appreciated. 
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Abstract 

\  - 

\ 

\ 

The  increased  emphasis  and  enforcement  of  the  RCRA 
regulations  by  the  US  EPA  has  prompted  AF  managers  to 
reevaluate  base  hazardous  waste  management  activities.  This 
research  effort  provides  management  with  a  profile  of  the 
current  state  of  affairs  of  waste  management  within  the  Air 
Force  community.  This  profile  provides  the  necessary 
baseline  data  for  managers  to  develop  and  support  future 
hazardous  waste  management  initiatives. 

A  census  of  all  CONUS  base  environmental  Coordinators 
was  used  to  identify  existing  base  hazardous  waste  management 
practices.  The  data  obtained  in  this  research  effort 
identified  three  major  problem  areas.-  1)  Inadequate 
environmental  manning,  23  Inadequate  waste  storage 
facilities,  and  the  33  Lack  of  EPC  involvement  in  the  base’s 
hazardous  waste  management  program . 

Additional  research  intc  the  underlying  reasons  for  this 
lack  of  EPC  support  is  recommended. 


HAZARDOUS  WASTE  NANAGEflENT 


|  A  DESCRIPTIUE  STUDY 

I  .  Introduction 

General  Issue 

The  passage  of  the  Resource  Conservation  and  Recovery 
Act  (RCRA)  of  1S7S  was  an  attempt  by  Congress  to  quickly 
respond  to  the  mounting  public  concern  stemming  from  the 
improper  handling  and  disposal  of  hazardous  waste  products  in 
the  United  States  (20: IS).  Prior  to  the  RCRA  regulations, 
industries,  municiDal ities ,  and  government  agencies  alike 
were  essentially  unregulated  and  typically  disposed  of  their 
|  waste  products  in  landfills,  open  pits,  ponds  and/or  lagoons 

(5:107-103;  15:230).  Studies  conducted  by  the  United  States 
Environmental  Protection  Agency  (EPA)  in  the  late  1370 's, 

|  indicated  that  less  than  ten  percent  of  the  hazardous  wastes 

generated  in  this  country  were  being  disposed  of  in  an 
environmentally  safe  manner  (2:20;  13:755;  14:51;  25:30). 

Tasked  with  developing  a  national  ’’cradle  to  grave” 
hazardous  waste  management  system  by  Congress,  the  EPA  began 
formulating  rules  and  regulations  persuant  to  the  RCRA 
statute  in  late  1576.  EPA’s  objective  was  to  create  a 
comprehensive  tracking  and  record  keeping  system  for  the 
generation,  transportation,  storage,  and  disposal  of 
hazardous  wastes  (20:15).  The  initial  phase  of  these  rules 
became  effective  an  the  nineteenth  of  November  1550,  two 


.  Y  .  «  .  i  .*•  .N  _*•  : 


1 


years  after  the  Lave  Canal  disaster  (17:66).  These  initial 
rules  were  updated  in  January  of  1381  to  include  minimum 
standards  for  sites  being  used  to  stare,  treat.,  and  dispose 
of  hazardous  waste.  The  EPA  again  in  November  of  1381 
amended  the  original  RCRA  regulations.  These  amendments 
essentially  banned  the  disposal  of  many  of  the  most  dangerous 
hazardous  wastes  in  landfills,  and  extended  the  RCRA 
provisions  to  anyone  producing  more  than  220  pounds  (100  Kg) 
of  wastes  per  month  (3:60).  Unfortunately,  the  RCRA 
regulations  da  not  govern  the  estimated  20,000  to  50,000 
existing  hazardous  waste  dumps,  many  of  which  are  now 
abandoned  and/or  leaking  (1:1;  2:20;  3:60;  24:2868). 
Recognizing  this  shortcoming,  the  EPA  promulgated  the 
Comprehensive  Environmental  Response  Compensation  and 
Liability  Act  (CERCLA)  of  1380,  commonly  referred  to  as  the 
’’Suoerfund”  bill,  to  identify  and  clean  up  past  hazardous 
waste  disposal  sites  (1:1-2;  3:60-61;  11:443).  Whereas  the 
focus  of  RCRA  is  on  controlling  and  managing  new  hazardous 
waste,  CERCLA  is  concerned  with  the  location  and 
decontamination  of  past  uncontrolled  hazardous  waste  sites 
(11:443;  18:441). 

The  increased  emphasis  on  compliance  with  the  RCRA 
regulations  and  the  potential  for  adverse  publicity  and 
lawsuits  stemming  from  past  improper  waste  disposal 
activities,  has  significantly  increased  the  resoonsibi 1 i ties 
of  base  level  personnel  associated  with  hazardous  waste 
management  actions.  Since  the  military  generates  ever 


530,000  tans  of  hazardous  waste  each  year,  it  is  imperative 
that  these  products  be  properly  managed  to  minimize  DoD 
liabilities  C30) .  HQ  USAF/LEEU  wishes  to  determine  the 
current  status  of  the  Air  Force’s  hazardous  waste  management 
program . 


Specif ic  Research  Problem 

rianagers  at  the  headquarters  level  have  insufficient 
information  to  evaluate  the  adequacy  of  the  current  Air  Force 
hazardous  waste  management  program.  Although  this  program 
has  been  in  existance  for  over  five  years,  no  baseline  data 
exists  which  could  be  used  to  determine  how  effectively  base 
level  programs  are  functioning.  This  research  effort 
provides  management  with  a  baseline  profile  of  the  current 
state  of  affairs  of  waste  management  within  the  Air  Force 
community.  The  profile  provides  managers  with  the  necessary 
baseline  data  required  to  support  and  develop  future  Air 
Force  hazardous  waste  management  initiatives. 

Research  Objectives 

General .  The  main  thrust  of  this  research  effort  was  to 
obtain  baseline  data  on  current  Air  Force  hazardous  waste 
management  practices,  and  to  identify  major  problem  areas 
facing  base  level  Environmental  personnel . 

Scope ■  A  descriptive  study  limited  to  CONUS  Air  Force 
installations  was  used  to  identify  current  hazardous  waste 
management  practices.  The  study  consisted  of  a  twenty-six 
Question  survey  administered  to  installation  Environmental 


Coordinators  CEC1.  and  a  revisu  of  command  Environmental 
Protection  Committee  minutes  for  the  oeriod  of  3iriau95 
through  31f1ay8B.  ninutes  from  the  following  headcuarters 
were  reviewed  under  this  research  effort;  AFLC,  AFSC,  MAC, 
SAC.  and  TAC . 

Although  the  data  collected  in  this  research  effort 
include  input  from  only  major  Air  Force  installations,  the 
results  generally  apply  to  all  Air  Force  sites  and  should  be 
representative  of  typical  practices  seen  at  other  Department 
of  Defense  installations.  Since  this  research  effort  is 
descriptive  and  exploratory  in  nature,  no  attemnt  was  mads  to 
exnlain  or  resolve  problems  identified,  instead  this  reocrt 
only  lists  existing  sits  conditions. 

Research  Questions 

The  following  cuesticns  were  used  to  obtain  the  real 
world  snaoshot  picture  of  hazardous  waste  management 
practices  currently  being  employed  at  Air  Fcrce  bases. 

1 .  What  are  the  existing  hazardous  waste  management 
practices  at  AF  installations? 

2.  What  role  does  the  Environmental  Protection 
Ccmmittee  CEPCI1  play  in  supporting  the  base’s  waste  program17 

3.  What  are  the  major  problem  areas  currently  facing 
Air  Force  Environmental  personnel? 

The  survey  portion  of  this  study  was  used  to  answer  the 
first  two  questions,  while  the  command  EPC  minutes  were  used 


to  answer  the  last. 


II.  Literature  Review 


Background 

The  affluence  and  rapid  growth  experienced  in  the  United 
States  during  the  ISBO’s  and  70’ s  resulted  in  a  huge  increase 
in  the  amount  of  waste  generated  and  which  required  disposal . 
In  1974  the  EPA  estimated  that  the  United  States  generated 
approximately  500  million  metric  tons  of  waste,  of  which 
30-40  million  tons  were  considered  hazardous  (6:3;  15:230). 
Prior  to  the  enactment  of  the  Resource  Conservation  and 
Recovery  Act  (RCRA)  in  1976,  these  wastes  were  tyoically 
disposed  of  at  unregulated  and  essentially  uncontrolled 
disposal  sites  CS:107;  15:230).  Although  individual 
hazardous  waste  sites  did  vary  considerably  in  size  and 
characteristics,  the  mast  common  methods  used  during  this 
period  were  landfills,  surface  impoundments,  evaporation 
lagoons,  and  waste  piles  C 1 : 4 ;  13:755;  39:215).  Among 
fifty-three  of  the  largest  chemical  companies,  landfilling 
was  the  preferred  method  of  disposal  (14:50-51). 

The  ’’Lave  Canal”  and  "Ualley  of  the  Drums”  incidents  of 
the  late  1970 ’s  first  alerted  the  general  public  to  the  real 
dangers  associated  with  the  improper  handling  of  hazardous 
wastes  (13:756;  17:66).  Prior  to  these  disasters  the 
prevailing  public  attitude  was  one  of  ’’out  of  sight,  cut  of 
mind.”  To  protect  human  health  and  the  environment  from 
further  deterioration.  Congress  enacted  the  Resource 


Conservation  and  Recovery  Act  CRCRA3  in  October  of  1976  and 
tasked  the  Environmental  Protection  Agency  CEPA3  with  the 
development  of  a  national  hazardous  waste  management  system 
C 193  . 

The  initial  phase  of  the  EPA’s  ’’cradle  to  grave” 
approach  to  hazardous  waste  management  became  law  on  the 
nineteenth  of  November  19B0  and  included  in  excess  of  6,000 
pages  of  text  C7:777;  31:3593.  Unlike  previous  environmental 
laws  which  focused  only  on  effluent  discharge  levels,  the 
RCRA  rules  attempted  to  regulate  the  total  hazardous  waste 
process,  from  waste  generation  through  ultimate  disposal. 

This  was  to  be  accomplished  through  the  use  of  a 
comprehensive  tracking  and  record  keeping  system  and  the 
implementation  of  minimum  acceptable  standards  for  all 
generators,  transporters,  and  treatment,  storage  and  disposal 
CTSD3  facilities  involved  with  hazardous  wastes  C6:3;  20:193. 
In  1901,  one  year  after  the  intial  RCRA  rules  became  law,  the 
EPA  reported  that  there  were  approximately  11,000  hazardous 
waste  generators  in  this  country  Cl:  13.  Subsequent  reports 
conducted  by  the  National  Academy  of  Sciences  and  the  Office 
of  Technology  Assessment  indicate  that  the  country  generated 
between  260  and  320  million  metric  tons  of  hazardous  waste  in 
1981,  and  that  as  much  as  eighty  percent  of  these  products 
were  being  disposed  of  in  or  an  the  land  C3:5 0;  22:2S1A; 
27:3133.  The  passage  of  the  RCRA  regulations  reoresented  a 
major  steo  forward  in  this  country's  battle  against  hazardous 
waste  pollution.  The  regulations  were  not  however  a  oanacea , 


and  several  significant  shortcomings  soon  became  apparent; 

1.  The  RCRA  provisions  did  not  regulate  past  waste 
disposal  sites. 

2.  The  RCRA  provisions  resulted  in  a  large  increase  in 
the  quantities  of  wastes  classified  as  hazardous. 

3.  The  EP A  was  not  adequately  staffed  nor  its  personnel 
trained  to  effectively  manage  and  enforce  the  RCRA  program 
(36: 83) . 

4.  An  acute  shortage  of  environmentally  suitable  waste 
disposal  facilities  existed  (13:758). 

Congress  resolved  the  first  of  these  problems  by  enacting  the 
Comprehensive  Environmental  Response,  Compensation  and 
Liability  Act  (CERCLA)  in  1380.  Commonly  referred  to  as  the 
’’Superfund  Bill”,  CERCLA  gave  the  EPA  broad  authority  to 
identify  and  clean  up  old  waste  disposal  sites  (11:443). 
Unlike  RCRA,  the  CERCLA  regulations  do  not  contain  a 
’’grandfather  clause”  provision,  and  responsible  parties 
(generators,  disposers,  and/or  owners}  remain  liable  for 
their  wastes  forever  (5:115).  Although  the  EPA  has  attemDted 
to  remedy  the  remaining  RCRA  shortcomings,  they  remain 
essentially  unresolved. 

Like  the  civilian  sector,  the  Department  of  Defense 
(DoD)  generates  large  quantities  of  hazardous  wastes  each 
year  (30).  These  wastes  typically  result  from  industrial 
ODeratians  such  as;  painting,  degreasing,  aircraft  repair, 
and  fuel  storage  and  supply.  Typical  AF  wastes  include  the 


fallowing;  acids,  heavy  metals,  caustic  solvents,  paint 
strippers  and  thinners,  and  waste  pesticides  C*i:31). 


Qn-Site  Off-Site 

Disposal  Disposal 


Figure  1.  On-Site  versus  Off-Site  Disposal  C4:365 

Typically  DoD  installations  dispose  of  the  majority  of  their 
waste  products  off-site  via  contract.  Figure  1  depicts 
graphically  the  amount  of  wastes  disposed  of  on-site  and 
QfF~site  for  300  DoD  installations  in  1SS1 . 

Increased  public  concern  stemming  from  the  ’’Love  Canal, 
Times  Beach,  and.  Hooker  Chemical  Company”  incidents  has 
resulted  in  a  renewed  effort  by  the  EPA  to  identify  and 
prosecute  RCRA  and  CERCLA  violations  132;  33).  The  EPA 
apparently  has  Presidential  support  on  these  issues  as 
evidenced  by  its  1386  budget  which  calls  far  a  twenty  percent 
increase  for  enforcement  and  51  billion  dollars  for  hazardous 
waste  related  activities  C12).  Since  DcD  no  longer  enjoys 
sovereign  immunity,  it  is  imperative  that  its  installations 
effectively  manage  the  hazardous  wastes  they  generate. 

Failure  to  do  so,  could  result  in  adverse  publicity  and/or 


fines  against  the  Department  of  Defense. 


The  remainder  of  this  chapter  will  focus  on  identifyina 
the  major  provisions  of  the  key  environmental  statutes  and 
their  passible  impact  on  Air  Farce  hazardous  waste  management 
programs . 

Resource  Conservation  and  Recovery  Pet  (RCRA) 

The  Resource  Conservation  and  Recovery  Act  CRCRP)  of 
1976  requires  that  anyone  storing,  transporting,  treating,  or 
disposing  of  hazardous  waste  products  must  obtain  a  permit 
from  the  Environmental  Protection  Agency  CEPA)  prior  to 
commencing  operations  (3:60).  Although  the  RCRA  rules 
regulate  hazardous  wastes  from  generation  through  disposal, 
the  emphasis  of  the  statute  is  one  of  conservation  rather 
than  disposal  (18:441).  The  RCRA  regulations  can  be  divided 
into  six  major  sections  or  divisions  (15:231-232;  35:20,24); 

1.  Hazardous  waste  definition. 

2.  Manifest  requirements  (tracking  system). 

3 .  Standards  far  hazardous  waste  generators  and 
transporters . 

4.  Standards  and  permit  requirements  for  treatment, 
storage,  and  disposal  (TSD)  facilities. 

5.  Enforcement  procedures. 

6.  State  operated  hazardous  waste  management  programs. 

Since  these  regulations  apply  equally  to  all  federal  agencies 
and  instrumentalities  (10:28),  a  closer  look  at  each  key 
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section  and  its  potential  impact  on  Air  Force  installations 
fallows . 

Hazardous  Waste  Definition .  A  hazardous  waste  is  defined 
by  the  EPA  to  be; 

any  liquid,  sludge,  solid  or  gaseous  material 
or  combination  thereof  which,  due  to  its  quantity, 
concentration,  or  individual  characteristics  may, 
when  not  properly  controlled,  introduce  or  pose  a 
potential  hazard  to  an  individual’s  health  or  his 
environment  C23.-15). 

A  waste  product  is  classified  as  ’’hazardous”  under  RCRA  if 
any  one  of  three  conditions  is  met; 

1.  The  waste  is  listed  as  hazardous  in  40CFR261 . 

5.  The  waste  is  a  byproduct  from  a  process  listed  in 
40CFR261  . 

3.  The  waste  exhibits  ignitability ,  reactivity, 
corrosivity,  or  toxicity  characteristics  as  outlined  in 
40CFR261 . 

The  RCRA  regulations  clearly  state  that  it  is  the 
responsibility  of  the  generator  of  a  waste  product  to 
determine  if  it  is  hazardous  or  not.  This  determination 
can  be  accomplished  either  by  actual  sampling  and  analysis  or 
by  local  process  knowledge.  Regardless  of  which  method  the 
generator  chaoses,  adequate  documentation  must  be  available 
for  EPA  inspection  and  verification.  Essentially  all 
solvents,  fuels,  oils  and  paints  used  at  Air  Force 
installations  could  be  classified  as  hazardous  wastes  under 
this  definition.  It  is  therefore  imperative  that  any  Air 
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Force  personnel  using  these  types  of  materials  be  aware  of 
their  potential  hazards  and  effectively  manage  Cstore, 

,  collect,  or  recycle)  any  wastes  they  might  generate.  A 

significant  problem  being  experienced  at  many  AF  sites  is  the 
j  inability  to  effectively  segregate  and  classify  wastes.  The 

problem  is  often  complicated  by  the  total  absence  of 
analytical  capabilities  at  the  base  level.  Lack  of 
j  information  leads  to  inaccurate  or  ’’worst  case” 

classification  of  Air  Force  waste  streams,  resulting  in 
higher  disposal  costs,  notices  of  violation  and  other 

non-compliance  situations  C30) .  Fiaure  2  illustrates  an 

I 

’’ideal”  decision  tree  for  hazardous  waste  determination. 
Unfortunately,  few  if  any  Air  Farce  installations  use  one 
standard  methodology  for  classifying  wastes  as  hazardous. 

hanifest  Requirements ■  All  generators  of  hazardous 
wastes  are  required  to  ensure  that  their  wastes  are 
transported,  treated,  and  disposed  of  by  licensed  haulers  and 
permitted  disposal  facilities.  The  law  clearly  holds  the 
generator  responsible  for  the  hazardous  waste  until  it  is 
certified  as  destroyed  by  the  disposal  facility.  However,  in 
many  cases  the  generator’s  responsibility  does  not  end  with 
the  wastes  destruction.  The  city  cf  New  York  recently 
indicted  fourteen  hazardous  waste  generators  with  the  charge 
that  they  knew  or  should  have  known  that  their  wastes  were 


being  disposed  of  improperly  C5:115).  Since  the  majority  of 
Air  Force  installations  contract  out  the  transportation  and 


disposal  of  their  waste,  increased  attention  to  strict 
contract  compliance  is  paramount  if  potential  base 
liabilities  are  to  be  minimized. 

Generator  and  Transporter  Standards ■  Hazardous  waste 
generators  are  required  under  the  RCRA  regulations  to 
identify,  store,  manifest,  and  inspect  all  on-site  or 
off-site  TSOF’s.  Records  of  these  activities  along  with 
employee  training  records  and  contingency  plans  must  be 
maintained  for  a  three-year  period.  Hazardous  waste 
transporters  are  required  to  obtain  a  RCRA  permit  to  haul 
waste  products  and  are  not  allowed  to  accept  any  waste  not 
properly  labelled  and  manifested.  All  shipments  must  then  be 
transported  directly  to  the  prescribed  disposal  facility. 

Air  Force  personnel  responsible  for  hazardous  wastes  need  to 
establish  and  maintain  the  required  identification, 
inspection,  and  contingency  plans  for  all  base  hazardous 
wastes/shipments . 

Treatment ,  Storage ,  and  Disposal  CT5D)  Facility 
Requirements .  This  section  of  ths  regulations  outlines  the 
minimum  acceptable  standards  for  the  safe  storage,  treatment, 
and  disposal  of  hazardous  wastes.  Air  Force  installations 
typically  become  involved  only  with  the  storage  portion  of 
this  section.  If  hazardous  wastes  are  stored  on-site  in 


excess  of  ninety  days,  the  wastes  must  be  stored  at  locations 
which  meet  or  exceed  the  guidelines  provided  in  this  section. 
These  minimum  standards  include  requirements  such  as; 


1 .  Storage  areas  must  be  protected  from  the  weather . 

2.  Storage  area  floors  must  be  impermeable. 

3.  Storage  areas  must  be  diked  to  contain  150  percent 


of  waste  capacity. 

4.  Storage  areas  must  be  alarmed  and  secure. 

This  list  is  not  intended  to  be  exhaustive,  it  does  however 
illustrate  the  degree  of  protection  and  control  the  EPA  is 
seeking  for  hazardous  waste  storage  facilities.  Typically, 
Air  Force  bases  cannot  meet  these  storage  requirements  and 
should  therefore  establish  procedures  to  ensure  the  removal 
of  waste  products  prior  to  the  ninety  day  time  limit. 

Efforts  are  now  underway  by  the  Defense  Logistics  Agency 
CDLAD  to  upgrade  their  existing  storage  yards  to  meet  the 
RCRA  specifications.  Nationwide  however,  there  still  exists 
an  acute  shortage  of  environmentally  sound  hazardous  waste 
facilities  C13:7581. 

Enforcement  Provisions  ■  Enforcement  of  the  RCRA 
regulations  can  include  any  cr  all  of  the  following 
C  31 ;  34:357;  35:381; 

1.  $25 , 000/day/incident  Fine. 

2.  One  year  imprisonment. 

3.  Civil  lawsuits. 

4 . 


Criminal  lawsuits. 


These  actions  are  directed  at  the  installation  commander  who 
is  personally  responsible  for  compliance.  Even  with  these 


stiff  penalties  "midnight  dumping”  of  hazardous  wastes 
continues  to  be  a  major  problem  area  C£E:31). 

State  Operated  Programs .  This  section  of  the 
regulations  contains  the  necessary  guidelines  far  states 
wishing  to  administer  their  awn  hazardous  waste  management 
program.  Those  Air  Force  installations  located  in  states 
with  an  EPA  approved  Hazardous  Waste  Management  Program  must 
comply  first  with  the  state’s  and  then  the  federal  EPA’s 
requirements . 

Summary .  The  Resource  Conservation  and  Recovery  Act  of 
1976  reoresents  a  major  step  forward  by  this  country  to 
eliminate  or  at  least  minimize  the  potential  for  future 
hazardous  waste  pollution  sites.  The  1984  amendments  to  RCRA 
echo  this  ideal .  These  amendments  extended  the  coverage  of 


RCRA  to  include  any  individual  generating  in  excess  of  £80 
pounds  ClOOKq)  of  hazardous  waste  per  month,  outlawed  the 
disposal  of  many  wastes  in  landfills,  and  established  an 


underground  storage  tank  program  C3:50;  9;  10). 

Unfortunately  the  success  of  the  RCRA  regulations  centers  on 
the  ability  of  matching  the  number  of  disposal  facilities 


with  the  wastes  being  generated  by  this  country  (13:804).  At 
this  time  however,  this  is  sadly  not  the  case  and  generators 
are  struggling  to  get  their  wastes  destroyed. 
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Comprehensive  Environmental  Response .  Compensation  and 
Liability  Act  (CERCLA) 

A  growing  concern  over  groundwater  contamination  and  the 
discovery  of  an  ever  increasing  number  of  improperly  operated 
or  abandoned  hazardous  waste  disposal  sites,  has  resulted  in 
a  renewed  emphasis  on  the  safe  handling  and  disposal  of 
hazardous  wastes  C15:330A).  Although  the  Resource 
Conservation  and  Recovery  Act  of  1S76  regulates  the  storage, 
transport,  and  disposal  of  most  new  wastes  (after  1380),  the 
rules  are  silent  concerning  the  estimated  33,000  to  50,000 
old  waste  dumps  scattered  across  this  country  (2:20;  3:60; 
24:285A).  To  remedy  this  obvious  shortcoming  Congress  passed 
the  Comprehensive  Environmental  Response,  Compensation  and 
Liability  Act  (CERCLA)  in  1880. 

Better  known  as  the  ’’Superfund  bill”.  CERCLA  gives  the 
EPA  broad  authority  to  identify  and  clean  ud  hazardous  waste 
pollution  sites  Cl: 1-2;  3:60-61).  Under  this  act  any 
generator,  transporter  or  disposal  agent  who  contributed 
wastes  to  an  identified  pollution  site  is  liable  for  some  or 
all  of  the  associated  clean  up  costs  for  that  sits.  Since 
the  CERCLA  regulations  have  no  grandfather  clause,  customers 
and  owners  of  waste  disposal  sites  are  effectively  liable  for 
their  waste  products  forever  (11).  This  enormous  potential 
liability  now  faces  many  U.S.  firms,  even  though  many  may 
have  complied  with  all  the  regulations  in  effect  at  the  time 
of  disposal  (3:60).  This  liability  is  indeed  significant  as 
few  clean  up  operations  at  old  waste  disposal  sites  are 


inexpensive.  The  Office  of  Technology  Assessment  COTA) 
estimates  that  over  $100  billion  dollars  is  required  to  clean 
up  pollution  sites  known  today  C5:118).  Other  experts 
estimate  that  as  much  as  $680  billion  dollars  will  be  needed 
to  meet  this  country’s  clean  up  problems  through  the  1980 ’s 
C24:289A;  40:39). 

While  the  focus  of  the  CERCLA  regulations  is  to  identify 
and  clean  uo  past  disposal  sites  C 11: 443),  an  OTA  study  of 
ongoing  Superfund  clean  uo  projects  indicates  that  most  of 
the  CERCLA  wastes  being  recovered  are  merely  being  redrummed 
and  shipped  to  alternate  landfill  locations  C5:118;  89:46). 
This  finding  is  extremely  distressing  in  light  of  the  fact 
that  many  experts  believe  that  landfills  can  never  be  made 
safe  and  that  land  disposal  will  always  pose  a  considerable 
threat  to  public  health  C2:24;  28:28).  Although  alternative 
disDosal  methods  are  fifty  to  one  hundred  percent  more 
expensive  than  land  disposal  today,  the  costs  associated  with 
cleaning  up  newly  created  pollution  sites  years  from  now 
could  run  from  ten  to  one  hundred  times  this  current 
additional  outlay  C22:282A).  The  intent  of  the  Comprehensive 
Environmental  Response,  Compensation  and  Liability  Act  is 
quite  clear,  to  identify  and  where  necessary  clean  up  past 
waste  disposal  sites.  Unfortunately  the  methods  currently 
being  used  to  achieve  this  end  do  not  appear  to  be  effective 
nor  environmentally  sound. 


Installation  Restoration  Program  ( IRP} 


In  1984  the  military  generated  approximately  530,000 
metric  tons  of  hazardous  wastes  (30}  .  The  vast  majority  of 
these  wastes  originated  from  industrial  operations  such  as 
metal  finishing,  degreasing,  painting  and  stripping,  aircraft 
reoair/maintenance ,  and  fuel  storage  and  supply  (4:31} . 

Since  the  Comprehensive  Environmental  Response,  Compensation 
and  Liability  Act  of  1980  mandates  federal  agencies  to 
administer  their  own  remedial  action  programs,  including 
funding,  the  Department  of  Defense  established  the 
Installation  Restoration  Program  (IRP}  as  the  vehicle  for 
identifying  and  remediating  DoD  uncontrolled  waste  disposal 
sites  (1:2;  4:33;  11:443}.  The  objectives  of  the  DoD 
Installation  Restoration  Program  are  twofold; 

to  (1}  identify  and  evaluate  suspected  problems 
associated  with  past  hazardous  material  disposal 
sites  located  an  DaD  installations  and  (2}  cjntrol 
contamination  from  these  sites  (1:6}. 

The  IRP  process  within  the  DoD  utilizes  a  four  phase 
systematic  approach  for  determining  the  location  and  severity 
of  Air  Force  waste  disposal  sites. 

Phase  _I_  -  Records  Search .  Efforts  performed  during  this 
initial  phase  center  on  identifying  through  oral  and  written 
information,  oast  waste  disposal  practices  used  at  the 
suspected  site.  Based  on  this  information  individual  sites 


are  ranked  using  the  Air  Farce’s  Hazard  Assessment  Rating 
Methodology  (HARM}.  Any  site  receiving  a  sufficiently  high 


HARM  rating  is  considered  for  future  Phase  1 1  or  Phase  IU 


activities.  Those  sites  which  receive  loui  HARM  scores  are 
considered  to  represent  no  apparent  hazard  and  receive  no 
further  actions.  A  detailed  description  and  analysis  of  the 
Air  Farce's  HARM  program  can  be  found  in  fir.  Hyron  Anderson's 
Thesis  entitled  "Ualidation  of  Air  Force  Hazard  Assessment 
Rating  flethodology”  Cl). 

Phase  II  -  Conf irmat ion/Quantif ication .  The  objectives 
of  the  second  phase  of  the  IRP  process  are  to  confirm  the 
presence  of  contamination,  to  determine  the  extent  of 
contamination,  and  to  decide  on  the  appropriate  remedial 
actions.  Once  contamination  has  been  confirmed,  either 
remediation  or  research  and  development  occur. 

Phase  III  -  Technical  Base  Development .  IRP’s  third 
phase  involves  the  research  and  development  necessary  for  the 
implementation  of  neui  treatment  technologies.  A  recent 
example  of  this  type  of  effort  accured  at  Uurtsmith  AFB 
nichigan  where  a  full  scale  countercurrent  air  stripping 
tower  was  designed,  installed  and  tested  C37)  .  Data  obtained 
from  this  unit  verified  the  feasibility  of  air  stripping  for 
the  removal  of  volatile  organic  chemicals  CUQC’s)  from 
groundwater . 

Phase  IU  -  Remedial  Actions .  Remedial  actions  at  a 
contamination  site  may  include  any  or  all  of  the  following 
activities ; 

1.  Contaminant  removal. 


i  — »  . 


2.  Contaminant  treatment. 

3.  Contaminant  monitoring. 

4.  No  action. 

The  remedial  action  implemented  under  Phase  IU  depends  on  the 
extent,  type,  and  hazard  associated  with  the  contamination 
site . 

The  majority  of  Air  Force  installations  have  completed 
the  First  phase  of  the  DoD  Installation  Restoration  Program. 
Preliminary  estimates  indicate  that  approximately  55  billion 
to  510  billion  dollars  will  be  required  to  clean  up  some  473 
military  sites  across  the  country  C5:11B).  The  Air  Force 
alone  is  expected  to  expend  in  excess  of  51  billion  dollars 
through  1391  Cl: 33. 

Alternatives 

Even  though  many  exoerts  believe  that  landfills  can 
never  be  made  totally  safe,  and  the  mood  within  the  Congress 
has  shifted  away  from  land  disposal  of  hazardous  wastes, 
eighty  to  ninety  percent  of  the  hazardous  wastes  generated  in 
this  country  continue  to  be  dumpsd  into  waste  landfills 
C2.-24;  21:21-22;  28:23).  Unlike  the  United  States,  most 
European  countries  have  almost  entirely  phased  out  the  use  of 
landfills  as  an  acceptable  method  for  hazardous  waste 
treatment  C22:2B4A;  2B:22).  Instead,  hazardous  waste 
products  are  detoxified  and  then  thermally  destroyed  in  high 
temperature  incinerators  (2B:23). 

Although  landfilling  continues  to  be  the  cheapest  method 
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of  disposal  in  this  country  (2:24),  several  alternative 
techniques  to  land  disposal  are  available  (5:118); 

1.  Waste  Recycling, 

2.  Waste  Transformation. 

3.  Thermal  Treatment. 

4.  Chemical  Treatment. 

5.  Biological  Treatment. 

OF  these,  thermal  destruction  systems  or  incinerators  provide 
the  most  complete  means  of  disposal  (22:283ft;  27:312). 
Unfortunately  these  alternatives  are  typically  mare  expensive 
than  is  land  disposal  and  industry  has  no  incentive  to  use 
them  (2:24),  The  EPft  estimates  that  the  United  States  will 
need  aporaximately  eighty-three  land  based  and  thirty-three 
ocean  going  incinerators  by  19S0  to  adeauately  treat  our 
nations  hazardous  wastes  (5:122).  Since  there  are  currently 
only  four  land  based  and  one  ocean  going  incinerators 
aooroved  by  the  EPft  (5:122),  it  is  readily  apparent  that  this 
country  may  soon  be  unable  to  effectively  and  safely  dispose 
of  the  hazardous  wastes  it  generates. 

The  National  Academy  of  Sciences  (NAS)  recommends  that 
hazardous  wastes  be  treated  by  one  or  more  of  the  following 
three  general  methods  (22: 282ft); 

1.  Elimination,  reduction  or  reuse  of  the  waste. 

2.  Conversion  of  the  hazardous  waste. 

3.  Perpetual  storage  cf  the  hazardous  waste. 


Of  these,  NAS  considers  the  first  to  be  the  most  economical 
and  effective  method  for  managing  hazardous  wastes 
CH : 37 ;  5:109;  2S:ESEAD.  Figure  3  depicts  the  NAS’s 
recommended  waste  treatment  hierarchy.  Although  we  have  the 
technology  to  effectively  treat  our  hazardous  wastes,  we  lack 
the  sustained  political  will  necessary  to  implement  these 
recommendations  CEB:E7). 

Summary 

Although  the  EPA  has  implemented  a  solid  cornerstone  for 
the  safe  handling  of  hazardous  waste  products  with  the  RCRA 
and  CERCLA  regulations,  significant  hurdles  still  remain. 

The  mast  pressing  af  these  problems  appear  to  be,-  an 
insufficient  number  of  suitable  waste  treatment/disposal 
facilities,  an  overdependance  on  land  disposal  techniques, 
and  a  general  distrust  of  the  EPA  by  the  public  at  large.  If 
oragress  is  to  be  made  in  resolving  these  issues,  the 
government,  the  environmental  community,  and  the  business 
community  alike,  must  all  work  together  in  a  cooperative  and 
objective  forum  C36:B35. 

The  hazardous  waste  problems  facing  the  military  are 
very  similar  to  those  found  in  the  civilian  sector. 

Typically  Air  Force  installations  do  not  have  the  technical 
expertise,  money,  nor  dedicated  manoower  necessary  to 
effectively  manage  their  hazardous  wastes  (30;  3B:1E^.  A 
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recent  Inspector  General  (IG)  survey  of  seventy-two  military 
facilities  concluded  that; 


Cl)  Programs  to  minimize  hazardous  materials 
and  hazardous  wastes  are  fragmented  and 
ineffective.  C2)  Training  and  education  of 
hazardous  material  handlers,  supervisors  and 
commanders  is  inadequate  where  it  does  exist  C30) . 


It  is  apparent  that  to  remedy  these  types  of  issues  the 
military  needs  to  better  educate  its  personnel  on  the 
importance  of  safe  and  effective  hazardous  waste  management 


practices . 


III.  Methodology 

Overview 

This  chapter  describes  the  procedures  used  to  accomplish 
the  research  objective  and  to  answer  the  investigative 
questions  presented  in  Chanter  I .  The  chapter  also  describes 
the  papulation  from  which  the  data  were  collected,  the  method 
of  data  collection,  and  the  procedures  used  to  analyze  the 
data . 

Selection  of  Population 

The  population  of  interest  was  identified  as  all 
GS-11/12  civilians  and  Q-l/2  officers  assigned  as  base 
Environmental  Coordinators.  As  the  focal  point  for  local 
waste  management  activities,  these  individuals  are  uniquely 
knowledgeable  about  current  waste  identification,  storage, 
treatment,  and  disoosal  practices.  A  computer  listing  of  all 
CONUS  Air  Force  bases  was  obtained  from  the  ATLAS  Uanable 
Inquiry  System.  Due  to  the  small  size  of  the  population, 
data  collection  from  one  hundred  percent  of  the  base 
Environmental  Coordinators  was  attsmDted. 

Additional  support  data  were  also  obtained  through  the 
review  of  Command  Environmental  Protection  Committee  CEPC) 
minutes  for  the  period  of  31May85  to  31MaySS.  These  minutes 
were  used  to  identify  and  verify  existing  hazardous  waste 
management  problem  areas.  Conies  of  the  EPC  minutes  from  the 


following  major  commands  mere  reviewed  during  this  research 
effort 

1.  Air  Force  Logistics  Command  CAFLC) . 

2.  Air  Force  Systems  Command  CAFSC)  . 

3.  Military  Airlift  Command  CMAC) . 

4.  Strategic  Air  Command  CSAC) . 

5.  Tactical  Air  Command  CTAC). 

By  analyzing  both  the  subjective  data  (survey  results),  and 
the  objective  data  (EPC  minutes),  a  complete  picture  of 
the  Air  Farce’s  hazardous  waste  management  program  was 
determined . 

Data  Collection  Plan 

The  Survey  Questionnaire .  Based  on  the  size  and 
nationwide  distribution  of  the  population,  and  the  type  of 
data  desired  (i.e.  an  AF  profile),  the  logical  choice  for 
the  data  collection  system  was  the  survey  instrument  or 
questionnaire.  A  twenty-six  question  survey  was  developed  to 
identify  bath  descriptive  data  and  personal  opinions 
concerning  the  Air  Farce’s  Hazardous  Waste  Management  Program 
(HWMP) .  A  sample  copy  of  the  survey  instrument  along  with  a 
listing  of  individual  response  are  included  as  Aocendices  a 
and  B  to  this  report. 

The  survey  questionnaire  was  broken  down  into  five  major 


*  •  * 


1.  General  Information. 

2.  Hazardous  Waste  Management  Plan  Development. 

3.  Environmental  Protection  Committee  Support. 

4.  Existing  Hazardous  Waste  Practices. 

5.  Problem  Areas. 

Care  mas  taken  to  ensure  that  the  survey  questions  mere 
clear,  concise  and  easy  to  answer.  While  some  questions 
requested  ”yes”  or  "no”  answers,  most  questions  required 
responses  that  could  be  categorized  into  one  of  the  five 
major  sections  listed  above. 

To  test  the  validity  of  the  questionnaire,  it  was 
administered  to  a  test  group  of  students  attending  the  Schcol 
of  Civil  Engineering’s  Hazardous  Waste  Management  course, 

MGT  521 .  Survey  results  from  the  pretest  are  included  as 
ApDendix  C. 

Command  EPC  Minutes .  The  command  Environmental 
Protection  Committee  minutes  were  used  to  both  identify  and 
verify  significant  problem  areas  within  the  Air  Force’s 
hazardous  waste  management  community.  It  was  aniticioated 
that  this  data  would  indicate  classes  of  problem  areas  which 
were  command  saecific  and/or  Air  Force  wide.  A  listing  of 
the  crcbiem  areas  identified  frcm  the  command  E PC  minutes  is 
i-c-uded  as  Aooendix  D.  Those  orobiem  areas  identified  by 
case  Environmental  Cocrdinators  in  response  to  survey 
o-estirn  number  twentu-six  are  listed  in  Aooendix  E. 


Survey  Implementation .  The  survey  instrument  was 
approved  by  OCPQ  and  HQ  Air  Force  Manpower  and  Personnel 
Center  (HQ  AFnPC/DPMYOS}  by  letter  an  16  June  66. 

Distribution  af  the  survey  questionnaires  to  all  eighty  base 
Environmental  Coordinators  by  office  address  was  completed  by 
23  Jun  06. 

A  high  response  rate  was  anticipated  based  on  the 
applicability  of  the  research  subject  to  base  environmental 
personnel.  A  total  of  eighty  surveys  were  distributed,  of 
which  seventy-four  were  completed  and  returned.  This 
represents  a  response  rate  of  over  ninety-two  percent. 

Analysis  Technique 

To  meet  the  research  objectives  of  this  report,  a 
frequency  analysis  approach  was  used.  Survey  and  literature 
review  results  were  categorized,  and  relative  frequencies  of 
occurence  identified.  Basic  percentages  and  histograms  were 
then  used  to  illustrate  Air  Force  wide  or  command  unique 
’’trends”  and/or  problem  areas.  From  the  trends,  a  Drofile  of 
base  level  hazardous  waste  management  cractices  was 
determined . 

Although  descriptive  in  nature,  this  study  provides  many 
useful  insights  into  the  strong  and  weak  points  of  waste 
management  practices  within  the  Air  Force.  The  trends  and 
the  problems  areas  identified  provide  decision-makers,  at  the 
headquarters  level,  the  necessary  baseline  data  to  evaluate 
future  hazardous  waste  initiatives  and  exosnditures .  Even 


though  this  study  only  addressed  Air  Force  practices,  the 
trends  and  crobiem  areas  highlighted  should  be  applicable  to 
other  DoD  organizations  CArmy,  Navy,  etc.). 

Summary 

The  profile  developed  under  this  research  effort  does 
indeed  provide  a  cross  sectional  view  of  current  Air  Force 
hazardous  waste  management  practices.  This  is  evidenced  by 
the  inclusion  of  data  from  each  of  the  following  major 
commands;  ATC,  AFSC,  AFLC.  flAC ,  SAC,  and  TAC. 


IU .  Findings  and  Analysis 


Overview 

This  chapter  presents  a  description  of  the  data 
collected  persuant  to  the  methodologies  outlined  in  Chapter 
III  and  answers  research  questions  one,  two,  and  three.  The 
data  are  divided  into  three  major  sections:  1)  Existing 
Waste  Practices,  S3  EPC  Support,  and  33  Problem  Areas.  Each 
section  is  concluded  with  an  analysis  of  the  relevant 
f indings . 

Existing  Waste  Practices 

To  describe  existing  hazardous  waste  management 
practices,  data  dealing  with  the  identification,  storage, 
treatment,  and/or  disposal  of  hazardous  wastes  were  extracted 
from  responses  to  the  survey  questionnaire.  This  information 
was  then  .used  to  analyze  the  following  key  waste  management 
activities ; 

1.  Management  Plans, 

2.  Waste  Identification  Practices. 

3.  Storage  Site  Conditions. 

4.  Waste  Disposal  Practices. 

5.  Waste  Reduction  Initiatives. 

Hazardous  Waste  Management  Plan  CHWMP3  .  The  hazardous 
waste  management  plan  is  the  single  administrative  document 
which  describes  the  what,  where,  how  and  why  of  hazardous 


waste  management  activities  at  the  base  level.  The  plan 
outlines  the  types,  quantities,  and  location  of  all  hazardous 
materials  used  or  generated  at  the  installation,  and 
identifies  potential  high  risk  spill  locales.  Recommended 
remedial  materials  Csorbent  booms,  sandbags,  etc.)  and 
response  alternatives  are  also  included  in  the  plan. 

TABLE  I 

Hazardous  Waste  flanagement  Plan  Profile 


Command 

#  of 

Responses 

Written 

Plan 

EPC 

Approved 

AFLC 

6 

6 

1 

AFSC 

7 

7 

7 

me 

11 

11 

11 

SAC 

23 

20 

18 

TAC 

15 

14 

13 

ATC 

10 

S 

9 

Other 

2 

1 

1 

The  data  clearly  indicate  that  the  vast  majority  of  Air  Force 
installations  C68  out  of  74)  have  established  formal  written 
procedures  for  the  management  of  their  hazardous  wastes.  The 
data  also  show  that  over  eighty-eight  percent  of  these  plans 
have  been  approved  by  the  base  Environmental  Protection 
Committee  CEPC)  .  Since  most  hazardous  waste  problems  are 


seldom  simple,  group  involvement  and  interaction  are 


essential  if  timely  and  acceptable  solutions  are  to  be 
implemented.  Although  the  data  presented  in  Table  I  appear 
to  indicate  a  group  approach  to  hazardous  uaste  management, 
they  do  not  tell  the  whole  story. 

TABLE  II 

Hazardous  Waste  Management  Program  Responsibilities 


Responsible 

HWMP 

HWMP 

Agent 

Author 

Maintenance 

Environmental  Coordinator 

58 

62 

EPC  Subcommittee 

3 

4 

Special  Task  Group 

2 

1 

Contractor 

5 

2 

Other 

4 

4 

Over  eighty  percent  of  the  survey  respondents  indicated  that 
the  base  Environmental  Coordinator  was  solely  responsible  for 
the  writing,  implementation,  enforcement,  and  updating  of 
their  Hazardous  Waste  Management  Plan  CHWMP)  .  This  seems  to 
indicate  that  even  though  base  EPC’s  are  approving  local 
waste  management  plans,  they  are  not  actively  involved  in  the 
management  of  base  level  hazardous  waste  activities. 

Waste  Identification .  The  RCRA  regulations  require  all 
generators  to  determine  which  of  their  waste  products  are 
hazardous.  This  determination  can  be  accomplished  either 
through  routine  chemical  analysis  or  by  local  process  stream 


knowledge.  Regardless  of  which  method  is  employed,  the 
generator  assumes  full  responsibility  for  the  accuracy  of  the 
waste  analysis. 


TABLE  III 

Profile  of  AF  Waste  Identification  Techniques 


Method 

Frequency 

Generator/User  Input 

51  of  72 

Labels  &  Warnings 

45  of  72 

Chemical  Analysis 

42  of  72 

Material  Safety  Data  Sheets 

40  of  72 

Bioenvironmental  Engineer  Input 

38  of  72 

Environmental  Coordinator  Input 

37  of  72 

Table  III  lists  the  six  most  frequently  identified  methods, 
for  waste  determination  an  AF  installations.  The  data 
strongly  suggest  that  no  single  waste,  identification 
methcdalcgy  is  currently  being  used  by  AF  personnel .  This 
finding  is  extremely  disconcerting  as  only  routine  chemical 
analysis  can  provide  the  required  accuracy  and  quantification 
necessary  to  ensure  RCRA  compliance.  Forty-nine  out  of 
seventy-two  respondents  indicated  they  were  using  three  cr 
more  methcds  to  identify  hazardous  wastes,  while  fewer  than 
twenty-five  percent  CIS  cut  of  72?  were  using  only  one 
method.  The  imolioation  associated  with  this  finding  is 


Command 


One 

Method 


Two 

Methods 


Three  or  more 
Methods 


AFLC 

1 

S 

3 

AFSC 

1 

1 

5 

MAC 

4 

0 

7 

SAC 

5 

5 

13 

TAC 

0 

0 

13 

ATC 

3 

0 

7 

Other 

1 

0 

1 

that  no  standard  procedure  currently  exists  within  the  AF 
community  an  haw  to  identify  hazardous  wastes.  Faced  with 
this  dilemna,  base  environmental  personnel  are  apparently 
using  whatever  information  is  most  readily  available  to 
classify  their  waste  streams.  Since  the  composition  of  most 
AF  waste  streams  varies  considerably  from  day  to  day,  or  base 
to  base,  it  is  highly  unlikely  that  the  present  system  is 
either  effective  or  accurate.  Unfortunately,  not  knowing 
does  not  relieve  the  generator  (base)  of  its  responsibility 
under  the  RCRA  or  CERCLA  regulations.  Increased  emphasis  on 
accurate  waste  identification  through  chemical  analysis  is 
imperative . 


3! 


Waste  Storage  Sites .  The  RCRA  regulations  established 


minimum  acceptable  standards  for  the  storage  of  hazardous 
wastes.  On  AF  installations,  hazardous  wastes  are  typically 
stared  at  either  waste  accumulation  points  or  in  waste 
storage  facilities.  The  major  difference  between  the  two 
being  the  duration  of  waste  storage.  Any  hazardous  waste 
which  is  stored  in  excess  of  ninety  days  must  be  housed  in 
an  EPA  approved  waste  storage  facility.  If  the  length  of 


TABLE  U 

DRMO  WastB  Storage  Profile 


Command 

Number 

of 

Responses 

Serviced 

by 

DRMO 

DRMO 

Accepts  &  Stores 
Wastes 

AFLC 

6 

6 

S 

AFSC 

7 

5 

3 

(1AC 

11 

11 

4 

SAC 

25 

22 

IB 

TAC 

13 

13 

10 

ATC 

10 

S 

5 

Other 

2 

2 

i 

storage  is  less  than  ninety  days,  less  stringent  requirements 
apply.  Within  the  DoD,  the  responsibility  for  long  term 
storage  of  hazardous  wastes  rests  with  the  Defense 
Reutilization  and  harketing  Office  CDRUO) .  Although  DRhO’s 
are  tasked  with  the  storage  of  hazardous  wastes,  not  all 


bases  are  serviced  by  a  DRMO .  The  data  portrayed  in  Table  U 
indicate  that  the  vast  majority  of  CONUS  AF  installations  are 
serviced  by  a  DRflO  Facility.  A  major  problem  facing  many 
DRflO ’s  is  the  inadequacy  of  their  existing  hazardous  waste 
storage  facilities.  Even  though  efforts  are  underway  through 
the  Military  Construction  Program  CMCP)  to  remedy  this 
situation,  many  AF  installations  do  not  have  access  to  an 
acceptable  storage  facility  and  wastes  must  be  stored  at 
marginal  or  substandard  locations.  Although  DRMO’s  service 
approximately  ninety-five  percent  of  the  bases  surveyed,  only 
sixty-four  percent  were  accepting  and  storing  base  hazardous 
wastes.  The  major  reason  why  DRflO  ’  s  were  not  accepting  cr 
staring  hazardous  wastes  was  the  lack  of  an  adequate 
hazardous  waste  storage  facility.  Military  Airlift  Command 
(MAC)  and  Air  Training  Command  CATC)  bases  appear  to  be 
hardest  hit  by  this  problem  as  only  nine  out  of  twenty  DRMO’s 
were  accepting  and  storing  hazardous  wastes. 

Only  nineteen  cut  of  seventy-two  AF  storage/accumulation 
sites  were  rated  as  RCRA  acceptable.  Since  the  majority  of 
AF  installations  utilize  55  gallon  drums  CBS  out  of  72)  for 
hazardous  waste  collection  and  storage,  increased  care  must 
be  excercised  to  ensure  that  these  containers  are  properly 
housed.  The  continued  use  of  marginal  and  substandard 
storage/accumulation  sites  by  AF  personnel  increases  the 
potential  for  waste  spillage  and  subsequent  soil  and/or 
groundwater  contamination  incidents.  This  situation  can 
only  lead  to  more  RCRA  violations  and  fines  directed  at 


3S 


Command 

RCRA 

Acceptable 

Sites 

harginal 

Sites 

Substandard 

Sites 

AFLC 

3 

3 

1 

AFSC 

3 

2 

2 

riAC 

2 

4 

5 

SAC 

7 

8 

8 

TAC 

3 

2 

8 

ATC 

1 

2 

7 

Other 

o 

1 

1 

AF  installations  and  personnel.  The  seriousness  of  this 
situation  is  clearly  evident  from  the  data  depicted  in  Table 
ui  . 

Waste  Disposal  Practices ■  Prior  to  the  enactment  of  the 
RCRA  and  CERCLA  regulations,  many  AF  installations  maintained 
and  operated  solid  waste  landfills.  These  landfills  provided 
Final  disposal  for  many  of  the  wastes  generated  by  the  base, 
some  of  which  are  now  considered  hazardous.  Based  cn  the 
results  of  this  research  effort,  little  on-site  disposal  of 
hazardous  wastes  continues  on  AF  bases.  Over  ninety  percent 
CBS  out  cf  73)  of  the  respondents  indicated  than  r,c  cn-site 


disposal  operations  were  being  conducted. 


The  tuc  malcr 


exceptions  being  spent  E00  material  disposal  and  acid 
neutralization.  Out  of  seventy-one  responding  installations, 
seventy  indicated  that  between  75  and  100  percent  of  their 
hazardous  wastes  were  being  disposed  of  off-site.  This 
increased  reliance  cn  off-site  disposal  does  however,  raise 
several  unique  questions. 

1.  Hew  effective  will  the  existing  low  bid  contracting 
system  be  in  obtaining  suitable  waste  haulers  and  disposal 
sites? 

2.  How  can  the  AF  minimize  its  liabilities  associated 
with  Third  Party  suits  under  CERCLA? 

Waste  Reduction  Initiatives .  The  most  economical  method 
of  managing  hazardous  wastes  is  to  reduce  the  amount  of  waste 
generated  either  through  reuse  or  recycling  (4:37;  5:109?. 


TABLE  UII 


Profile  of  Waste  Reduction  Initiatives 


Compound 

Frequency 

Percentage 
Of  Bases 
Recycling 

Oils  a  Lubricants 

55 

-t* 

ID 

N 

Jet  Fuels 

54 

75.0 

Other  Fuels 
(Gas.  Diesel) 

33 

45.9 

Solvents 

29 

40.0 

30 


v> 


The  Air  Force  through  AF(1  19-14,  Management  of  Recoverable 
and  Waste  Liquid  Petroleum  Products,  and  T.O.  42B-1-23, 
(Management  of  Reclaimed,  Recoverable,  and  Waste  Petroleum 
Products,  has  sought  to  effectively  manage  the  recovery  and 
reuse  of  its  petroleum  products  to  cbtain  the  maximum  benefit 
for  the  AF.  The  data  tend  to  support  the  conclusion  that  AF 
bases  are  actively  pursuing  and  implementing  waste  reduction 
programs.  However,  a  recent  Inspector  General  CIG)  survey  of 
seventy-two  military  facilities  concluded  that; 

Programs  to  minimize  hazardous 
materials/hazardous  wastes  are 
fragmented  and  ineffective  C303 . 

Since  this  research  effort  only  sought  tD  identify  current 
waste  management  practices,  no  conclusions  about  the 
effectiveness  of  existing  practices  is  offered. 

EPC  Support 

The  base  Environmental  Protection  Committee  CEPC'J 
provides  a  multidisciplinary  forum  for  the  discussion  and 
resolution  of  base  environmental  issues.  The  committee  is 
chaired  by  the  Installation  Commander,  and  is  responsible  for 
the  development  and  implementation  of  base  environmental 
policies.  To  be  an  effective  management  tool,  the  EPC  must 
be  both  an  active  and  a  visible  organizational  body. 

Based  on  the  information  obtained  from  the  survey 
questionnaire,  hazardous  waste  management  issues  are 
regularly  discussed  at  EPC  meetings.  Fifty-two  out  of 

39 
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seventy-three  respondents  indicated  that  hazardous  waste 
issues  were  always  discussed,  while  seventeen  more  indicated 
they  were  usually  discussed. 

To  determine  how  effectively  the  EPC  was  supporting  base 
hazardous  waste  initiatives,  a  two  sample  2-test  was  used  to 
compare  the  mean  hazardous  waste  management  program  rating  to 
the  mean  EPC  support  rating.  Since  the  size  of  both 
populations  exceeded  thirty,  the  Central  Limit  Theorem  was 
invoked  and  the  sample  means  were  approximated  by  a  normal 
distribution  CB: S83-2B5) .  Survey  responses  were  assigned  a 
numerical  ranking  as  fallows; 


Rating  Ranking 

1.  Excellent  3 

S .  Good  S 

3.  Satisfactory  1 

4 .  Poor  0 


ft  rejection  limit  of  0.05  was  used  to  test  the  hypothesis, 
,that  the  mean  HUIHP  scores  exceed  the  mean  EPC  support  scores . 
Hazardous  waste  management  program  ratings  ranged  from  a  low 
of  zero,  to  a  high  of  three.  The  mean  rating  was  1.603,  with 
a  standard  deviation  of  O.SOBS.  EPC  support  ratings  also 
ranged  from  a  low  of  zero,  to  a  high  of  three.  The  mean  EPC 
rating  was  1.919,  with  a  standard  deviation  of  1.0B3.  Based 
on  a  papulation  size  of  seventy-three ,  the  Z-test  statistic 
was  computed  to  be  3.319.  Since  this  value  is  greater  than 
the  desired  rejection  level  value  of  1.645,  the  alternate 
hypothesis  is  accepted,  and  a  statistically  significant 


difference  does  exist  between  the  HUMP  and  EPC  support  mean 


scores . 


TABLE  U 1 1 1 

Comparison  of  Mean  HUJMP  and  EPC  Support  Ratings 


Command 

Mean 

HUMP 

Rating 

Mean 

EPC 

Rating 

AFLC 

1  .BOO 

0.800 

AFSC 

1.714 

1.453 

MAC 

1.757 

1  .545 

SAC 

1.478 

1.517 

TAC 

1.667 

1.557 

ATC 

1.800 

1.100 

Other 

0.500 

0.000 

This  finding  is  extremely  significant  as  it  indicates 
that  bass  Environmental  Coordinators  consider  the  support 
provided  by  the  EPC  as  inadequate.  Although  hazardous  waste 
issues  are  routinely  briefed  at  EPC  meetings,  these  results 
strongly  suggest  that  the  EPC  is  not  actively  involved  in  the 
base  hazardous  waste  management  program,  and  probably  is  only 
providing  a  cursory  review  of  these  issues.  If  this  is  in 


fact  true,  the  EPC  is  not  providing  the  leadershio  necessary 
to  effectively  manage  the  base’s  environmental  programs. 


TABLE  IX 


Command  Profile  of  HUJtIP  and  EPC  Support  Ratings 


Command 

Total 

Responses 

AFLC 

6 

AFSC 

7 

MAC 

11 

SAC 

23 

TAC 

15 

ATC 

10 

Other 

2 

EPC  HWriP  EPC  Hwnp 

Rating  Rating  Rating  Rating 
>  Sat  >  Sat  <  Sat  <  Sat 


Table  IX  shows  that  Environmental  Coordinators  rated  EPC 
support  as  unsatisfactory  three  times  more  frequently  than 
they  did  hazardous  waste  management  program  activities.  This 
furthur  suggests  that  many  base  Environmental  Coordinators  do 
not  consider  the  Environmental  Protection  Committee  as  an 
effective  management  body. 

Approximately  thirty-five  percent  CE5  out  of  73) 
resoondents  indicated  that  their  base  had  a  subcommittee  to 
the  Environmental  Protection  Commitee  for  hazardous  wastes. 
Intuitively  you  might  think  that  the  existence  of  a  hazardous 
waste  subcommittee  would  tend  to  increase  the  Environmental 
Coordinators  ratings  for  both  the  hazardous  waste  management 
program  and  the  EPC’s  supoort  of  that  program.  To  test  these 


hypotheses,  a  two  sample  t-test  was  performed  on  the  data 
C8:2S7-830).  Based  on  the  results  from  these  analyses,  no 
significant  differences  were  noted  between  the  mean  scores 
for  the  HOI  (IP  or  the  EPC  support  ratings.  These  results 
further  suoport  the  contention  that  the  Environmental 
Protection  Committee  is  not  an  active  participant  or 
supporter  of  base  level  hazardous  waste  management  actions 

TABLE  X 

AF  Notices  of  Uiolation  CNQU’s) 


Cause 

Frequency 

Inadequate  Records 

13 

Improper  Drum  Management 

S 

Inadequate  Storage  Areas 

S 

Inadequate  Accumulation 

Sites 

a 

Inadequate  Plans 

B 

Imoraper  Waste  Disposal 

5 

Administrative  Uiolations 

5 

Imorocer  Manifests 

4 

Problem  Areas 

Notices  of  Uiolation  CNC3U  ’  s )  .  Of  the  seventy-four  bases 
responding  to  the  survey  questionnaire,  twenty-two  indicated 


that  they  had  received  a  RCRA  Notice  of  Uiolation  within  the 
oast  year.  Of  these  twenty-two,  six  bases  indicated  that 


sample  t-test  uias  chosen  since  the  number  of  sites  with  a 
dedicated  hazardous  waste  management  staff  was  small  Ci.e. 
less  than  thirty).  A  rejection  level  of  0.05  was  again 
chosen  to  test  the  hypothesis  that  there  is  a  significant 
difference  between  the  mean  EPC  support  and  HUIMP  ratings  at 
AF  installations  with  dedicated  hazardous  waste  management 
staffs.  From  the  data  presented  in  Table  XI,  the  mean  EPC 
support  and  HUIflP  ratings  along  with  applicable  standard 
deviations  and  population  sizes  were  determined. 

TABLE  XI 


Comparison  of  HWdP  and  EPC  Support  Ratings  for 
Installations  with/without  Dedicated  HWdP  Staff 


Command 


AFLC 

AFSC 

MAC 

SAC 

TAC 

ATC 

Other 


With  HWdP  Staff 


(lean  Mean 
#  HWdP  EPC 
Rating  Rating 


1.750 
1.000 
1 .833 
3.000 
1.875 
8.000 


0.750 

1.000 

8.000 

1.667 

1.850 

1.850 


Without  HWHP  Staff 


dean 

HWflP 

Rating 

dean 

EPC 

Rating 

1.000 

1.000 

1.833 

1.500 

1.600 

1.000 

1.850 

1.150 

1.489 

1.886 

1 .667 

1  .000 

0.500 

0.000 

Parameter 

With  HWMP 
Staff 

W/0  HWMP 
Staff 

t-statistic 

Mean  HUMP  Rating 

2.000 

1 .404 

2.584 

Standard  Deviation 

0.338 

0.851 

Mean  EPC  Rating 

1.385 

1.127 

0.336 

Standard  Deviation 

1 .153 

1.035 

Sample  Size 

25 

47 

Table  XII  summarizes  these  statistical  parameters  and 
presents  the  computed  values  for  the  t-test  statistic.  The 
data  conclusively  shows  that  there  is  a  statistically 
significant  difference  between  the  mean  HwnP  ratings  for  AF 
installations  with  hazardous  waste  management  staffs  compared 
to  those  without  such  a  function.  Specifically,  those  bases 
with  a  dedicated  hazardous  waste  management  staff  obtained 
higher  effectiveness  ratings  than  those  bases  without  one. 
This  finding  vividly  illustrates  the  need  for  increased 
manning  and  Job  specialization  within  the  base  level 
Environmental  Planning  Function.  Since  the  majority  of  AF 
facilities  with  dedicated  hazardous  waste  staffs  only  employ 
one  individual,  it  seems  likely  that  this  should  be  an 
adequate  manning  level  at  most  AF  installations.  Based  on 
the  data  obtained  in  this  research  effort,  the  establishment 
of  a  dedicated  hazardous  wastB  management  staff  at  the  base 


level  should  dramatically  improve  the  effectiveness  of  AF 
hazardous  waste  management  programs.  Although  the  data 
clearly  indicated  a  significant  difference  between  mean  HUflP 
ratings,  no  such  trend  was  observed  for  the  EPC  support 
ratings.  The  lack  of  any  direct  correlation  between  the  HUMP 
ratings  and  the  EPC  support  ratings  seems  to  indicate  that 
the  EPC’s  support  and  involvement  in  base  hazardous  waste 
management  initiatives  is  poor.  This  lack  of  EPC  support  was 
evident  throughout  this  research  effort.  Regardless  of  how 
the  data  were  categorized  or  segregated,  EPC  support  ratings 
were  consistently  lower  than  those  observed  for  the  HUMP. 
Based  cn  these  findings,  one  can  only  conclude  that  the  EPC 
is  not  assuming  a  leadership  role  in  base  hazardous  waste 
management  activities,  and  may  not  be  for  other  environmental 
programs . 

The  second  major  category  of  violations  observed  in  thi3 
research  effort,  involved  problems  associated  with  AF 
hazardous  waste  storage  site  practices.  Of  these  violations, 
the  following  types  of  problems  were  most  frequently 
identified . 

1.  Accumulation  storage  >  90  days. 

2.  Improper  drum  labeling. 

3.  Open  storage  drums. 

4.  Inadequate  storage  facilities. 

5.  Lack  of  site  warning  signs. 


4 .  The  lack  of  an  acceptable  number  of  long  term 
hazardous  waste  storage  facilities. 

5.  The  need  to  stress  the  importance  of  in-house 
hazardous  waste  management  programs . 

6.  The  reduction  of  the  number  of  NQU’s  received. 

A  complete  listing  of  the  command  identified  problem  areas  is 
attached  as  Appendix  D . 

Summary 

This  chapter  reported  the  findings  and  analysis  of  the 
research  data.  The  answers  to  research  questions  one,  two, 
and  three  were  provided  along  with  an  analysis  of  the 
possible  reasons  and  consequences  of  these  findings.  The 
next  chapter,  Conclusions  and  Recommendations,  will  use  the 
research  findings  to  develop  a  ’’profile”  of  existing  AF 
hazardous  waste  management  practices,  and  will  provide 
recommendations  for  passible  future  research  efforts. 


Conclusions  and  Recommendations 


The  overall  objective  of  this  research  effort  was  to 
provide  decision-makers  with  a  baseline  profile  of  current 
AF  hazardous  waste  management  practices.  This  goal  was 
achieved,  and  important  insights  were  gained  into  the 
strengths  and  weaknesses  of  the  AF’s  waste  management 
program.  Conclusions  about  the  research  questions  outlined 
in  Chapter  I  are  presented  in  order.  The  last  section  of 
this  chapter  provides  same  final  recommendations  and 
suggestions  for  future  research. 


Conclusions 

Research  Question  One ■  What  are  the  existing  hazardous 
waste  management  practices  at  AF  installations? 

The  majcrity  of  AF  bases  have  established  a  solid 
foundation  for  the  effective  management  of  their  hazardous 
wastes.  The  development  and  implementation  of  local 
Hazardous  Waste  Management  Plans,  waste  reduction/reuse 
initiatives  and  the  elimination  of  on-site  hazardous  waste 
disposal  operations,  are  all  indicative  of  an  environmentally 
sound  management  program.  Unfortunately,  many  other  AF 
hazardous  waste  management  practices  are  far  less  sound. 

Since  no  standard  hazardous  waste  identification 
procedure  exists,  many  AF  waste  management  personnel  are 
using  inaccurate  or  incomplete  waste  analysis  information  i»o 
classify  their  hazardous  wastes.  This  typically  results  in 


the  misclassif ication  ar  ’’worst  case”  classification  of  the 
waste  stream,  thereby  increasing  both  disposal  costs  and  AF 
liabilities . 

By  far  the  weakest  links  in  the  AF’s  hazardous  waste 
management  program  are  its  hazardous  waste  storage  sites. 
Although  DRMO  provides  long  term  storage  at  most  AF  bases, 
these  facilities  generally  do  not  meet  the  minimum  storage 
standards  outlined  by  the  RCRA  regulations.  The  lack  of 
adequate  waste  storage  facilities  is  farcing  many  AF 
installations  to  house  their  wastes  at  marginal  or 
substandard  locations  pending  disposal.  The  continued 
storage  of  hazardous  wastes  at  these  sites  greatly  increases 
the  likelihood  of  future  soil  or  groundwater  contamination 
incidents.  AF  accumulation  paints  are  used  to  collect  and 
store  hazardous  wastes  far  short  periods  of  time  C<  30  days) . 
Since  the  hazardous  materials  are  not  housed  for  extended 
periods,  less  stringent  rules  apply  to  these  areas. 
Unfortunately,  typical  AF  accumulation  sites  are  often  poorly 
managed  and  seldom,  if  ever,  maintained.  This  lack  of 
management  control  strongly  increases  the  potential  for 
hazardous  waste  spillage.  The  existence  of  these  weaknesses 
poses  a  significant  threat  to  the  AF’s  hazardous  waste 
management  program  and  require  immediate  attention  and 
correction . 

Research  Question  Two  ■  UJhat  role  does  the  Environmental 
Protection  Committee  CEPC)  play  in  supporting  the  base’s 
hazardous  waste  management  program? 


The  majority  of  AF  installations  indicated  that 
hazardous  waste  issues  were  routinely  discussed  at  base  EPC 
meetings.  However,  based  on  an  analysis  of  the  survey  data, 
it  is  very  evident  that  the  EPC  is  not  actively  supporting 
nor  involved  in  the  base’s  hazardous  waste  management 
program.  Since  the  primary  function  of  the  EPC  is  to 
establish  and  implement  base  environmental  policy,  their  lack 
of  support  seriously  undermines  the  effectiveness  and 
acceptability  of  any  proposed  hazardous  waste  management 
initiative.  Unless  the  EPC  actively  supports  the  base’s 
waste  management  program,  it  is  doomed  to  failure  before  it 
even  gets  started.  A  renewed  emphasis  on  educating  and 
training  of  EPC  members  an  their  roles  and  responsibilities 
needs  immediate  attention. 

Research  Question  Three.  What  are  the  major  problem 
areas  facing  Air  Farce  Environmental  personnel? 

The  most  pressing  problem  currently  facing  AF 
Environmental  personnel  is  the  lack  of  technically  qualified 
individuals  at  the  base  level  .  Only  twenty-six  out  of 
seventy-three  bases  have  a  dedicated  hazardous  waste 
management  staff.  As  it  exists  today,  the  base  Environmental 
Planning  Function  can  not  effectively  manage  the  large  number 
of  environmental  rules  and  regulations  it  is  tasked  to  comely 
with,  of  which  RCRA  is  only  one.  This  research  effort 
clearly  shews  that  hazardous  waste  management  activities 
alone  require  at  least  one  additional  individual  within  the 
Environmental  Planning  shoo. 


Although  inadequate  manning  continues  to  plague  most  AF 
Environmental  shops,  inadequate  waste  storage  Facilities,  the 
lack  of  EPC  support,  and  a  general  lack  of  environmental 
awareness  Pasewide  seriously  threaten  even  the  mast  simple 
waste  management  proposal . 

Recommendations 

The  findings  of  this  research  effort  clearly  show  the 
need  for  improvement  in  the  AF’s  hazardous  waste  management 
program.  Specifically  four  major  problem  areas  need  to  be 
addressed ; 

1.  The  existing  base  Environmental  Planning  Function  is 
not  adequately  staffed  to  effectively  manage  the  AF’s 
hazardous  waste  management  program.  If  the  program  is  to  be 
successful,  additional  AF  manning  or  contract  personnel  must 
be  brought  on  board  immediately.  Ideally  each  AF  hase  should 
be  assigned  at  least  one  dedicated  waste  management 
specialist . 

2.  A  second  recommendation  that  should  help  improve  the 
effectiveness  of  the  AF’s  hazardous  waste  management  Drogram 
involves  educating  and  training  base  EPC  representatives  of 
their  duties  and  responsibilities  as  outlined  in  AFR  13-0. 

One  passible  method  far  accomplishing  this  training  would  be 
to  increase  the  number  of  offerings  of  the  Environmental 
Protection  Committee  members  course,  (1GT  004,  at 
Uiright-Patterson  AFB,  Ohio  and  to  strongly  encourage  all  EPC 


members  to  attend  this  course.  If  any  base  environmental 
program  is  to  succeed,  strong  EPC  support  and  involvement  are 
essential . 

3.  AF  accumulation  points  must  be  better  manaaed  and 
maintained.  Accumulation  point  managers  need  to  be 
identified  and  trained  on  the  proper  procedures  for  waste 
collection,  storage,  marking  and  inspection.  Detailed  record 
keeping  procedures  also  need  to  be  established  to  check  for 
compliance . 

4.  Lastly,  a  general  environmental  oreintation  and 
awareness  briefing  should  be  developed  for  basewide 
distribution.  This  training  should  stress  the  importance  of 
environmental  issues  to  the  base  populace  and  attempt  to 
foster  a  sense  of  local  responsibility  and  commitment.  This 
briefing  could  be  incorporated  and  given  with  other  mandatary 
annual  briefings  such  as  Comsec ,  Opsec  and  Safety. 

Future  Research 

A  malar  problem  area  identified  in  this  research  effort 
was  the  apparent  lack  of  EPC  involvement  in  base  hazardous 
waste  management  activities.  Additional  research  into  why 
the  EPC  is  not  providing  effective  leadership  appears 
warranted.  The  results  of  such  an  investigation  cculd  shed 
some  light  on  what  the  expectations  and  perceptions  of  EPC 
representatives  are. 


A  second  area  suitable  for  additional  research  concerns 


the  development  of  a  realistic  mannmq  standard  for  the  base 
Environmental  Planning  Function.  Since  the  existing  standard 
was  established  prior  to  the  recent  barrage  of  new 
environmental  rules  and  regulations,  its  parameters  do  not 
accurately  reflect  existing  work  requirements  or  manpower 


needs . 


Appendix  A:  Survey  Instrument 


Hazardous  Waste  Management  Survey 
USA F  Survey  Control  No.  86-82,  expires  ISepBG. 


The  information  obtained  from  this  survey  will  be  used  for 
statistical  purposes  only.  Your  anonymity  will  be  assured  as 
individual  responses  will  not  be  used  to  identify  specific 
respondents  or  bases . 


The  purpose  of  this  survey  is  to  identify  current  base 
hazardous  waste  management  practices,  procedures  and 
conditions.  Please  mark  your  answer  directly  on  the  survey. 
Circle  the  letter  next  to  the  response  you  think  is  best. 


1.  To  which  Malar  Command  does  your  base  belong? 

a.  AFLC 

b.  AF  SC 

c.  MAC 

d.  SAC 

e.  TAC 

f.  Other  (Specify) 


2.  Is  your  base  classified  as  a  ’’small  quantity  generator” 
as  defined  by  RCRA? 

a .  Yes 
b  .  No 


3.  Dees  your  base  have  a  formal  written  hazardous  waste 
management  plan? 

a .  Yes 

b.  No 

c.  Draft  plan  only 

d.  Being  prepared/reviewed 


I F  YOU  ANSWERED  NO  AEOUE, PLEASE  SKIP  TO  QUESTION  12. 


Who  develcped  and  urate  your  base’s  hazardous  uaste 
management  plan? 

a.  Base  Environmental  Coordinator 

b.  Base  Civil  Engineering  Representative 

c.  Base  Bioenvironmental  Engineer 

d.  EPC  Subcommittee 

e.  Other  CSpecify) 

Who  is  responsible  Far  updating  and  maintaining  your 
hazardous  uaste  management  plan? 

a.  Base  Environmental  Coordinator 

b.  EPC  Subcommittee 

c.  Base  Civil  Engineering  Representative 

d.  Base  Bioenvironmental  Engineer 

e.  Other  CSpecify) 


Hou  frequently  is  uour  hazardous  uaste  management  plan 
updated? 

a .  Every  S  months 

b.  Annually 

c.  Every  3  years 

d.  As  required 

e .  Never 


Are  copies  of  your  hazardous  uaste  management  plan 
available  at  generating,  accumulating,  storage,  and 
disposal  activity  sites? 

a .  Yes 

b .  No 


Has  your  hazardous  uaste  management  plan  been  briefed  to 
and  approved  by  the  base  Environmental  Protection 
Comm itteeC EPC)? 


Does  your  base  have  a  full  time  dedicated  staff  for 
managing  hazardous  uiastes? 

a .  Yes 
b  .  No 


If  #3  yes,  hou  many  individuals  are  assigned  to  this 
staff? 

a .  1 

b.  5 

c .  3 

d.  4 

e .  5  or  more 

How  would  you  rate  your  base’s  overall  hazardous  waste 
management  program? 

a.  Excellent 
b  .  Good 

c.  Satisfactory 

d .  Poor 

e.  We  don’t  have  a  program 


Haw  frequently  are  hazardous  waste  issues  discussed  at 
your  base  EPC  meetings? 

a.  Always 

b.  Usually  C3  or  mare  times  per  year) 

c.  Sometimes  C 2  or  less  times  per  year) 

d .  Never 


Does  your  base  have  a  designated  subcommittee  of  the  EPC 
for  hazardous  wastes? 

a  .  Yes 
b  .  No 

If  #13  yes,  which  of  the  following  organizations  or 
individuals  are  members  of  uour  hazardous  waste 
subcommittee? 


Base  Bicenvironmental  Engineer 
Base  Environmental  Coordinator 
Supply 

Transoortation 

OHNQ 

Other  (Specify) 


Which  of  the  Following  hazardous  waste  streams  are 
segrated  for  recycling/reuse  at  your  base? 

a.  Jet  Fuels 

b.  Fuels 

c.  Solvents 

d.  Oils/Lubricants 

e.  Other  (Specify) 

How  are  hazardous  wastes  stored  at  your  site? 

a .  55gal  drums 

b .  Underground  tanks 

c .  Aboveground  tanks 

d .  Lagoons 

e.  Waste  piles 

F.  Other  (Specify) 

Which  of  the  following  statements  best  describes  the 
’’typical"  storage/accumulation  area  at  your 
installation? 

a.  Drums  and/or  tanks  on  grass,  gravel,  or  asphalt  -  n 
concrete  dike 

b.  Drums  and/or  tanks  stared  in  open  diked  area 

c.  Drums  and/or  tanks  stored  in  enclosed  diked  area 

d.  Other  (Specify) 

Does  your  base  dispose  of  hazardous  wastes  on-site? 

a .  Yes 

b .  No 

If  ff£2  yes,  which  of  the  following  disposal  techniaues 
da  uau  employ? 

a.  Neutralization 

b.  Recycling/Reuse 

c.  Incineration 

d.  Landfilling 

e.  Other  (Specify) 


Approximately  what  percentage  of  your  base’s  hazardous 
waste  products  are  disposed  of  off-site? 

a .  Less  than  £5* 

b.  25  to  49* 

c .  50  to  74* 

d.  75  to  100* 

e.  No  wastes  disposed  of  off-site 


25.  How  many  Notices  of  Uialation  CNOU's)  or  RCRA 

violations  have  you  received  in  the  past  12  months  for 
hazardous  waste  management  deficiencies? 

a .  None 

b .  1 

c.  2 

d.  3 

e.  4 

f .  5  or  more 

25.  Please  briefly  describe  the  nature  of  each  NOU  or  RCRA 
violation  below. 


THANK  YOU  UERY  MUCH  FOR  TAKING  THE  TIME  TO  CDflPLETE  THI5 
SURUEY 

Please  return  your  completed  survey  in  the  envelope  provided 
If  the  return  envelope  is  missing,  please  send  your  survey 
to : 


fir.  George  Drewett 
AFIT/LSG 

School  of  Systems  and  Logistics 
UJright-Patterson  AFB  OH  45433 


If  you  would  like  a  copy  of  the  results  from  this  survey 
please  indicate  your  mailing  address  below. 
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Appendix  D:  Command  Identif ied  Problem  Areas 


AFLC 


1.  Implementation  problems  associated  with  EPA’s  new 
Underground  Storage  Tank  CUST)  program. 

2.  Hazardous  waste  disposal  problems  resulting  from 
inadequate  ORMS  storage  facilities. 

3.  The  need  for  additional  environmental  personnel  at  AFLC 
bases . 

4.  The  importance  of  stressing  hazardous  waste  reduction 
programs  at  AFLC  bases . 

5.  NOU’s  received; 

a.  Inaccurate  Part  A. 

b.  Leaking  pipeline. 

c.  Illegal  PCB  storage  facility. 

d.  Manifest  preparation  errors. 

e.  Unmanifested  hazardous  wastes. 

f.  Accumulation  paint  storage  >  30  days. 


AFSC 


1  Unavailability  of  suicable  waste  storage  facilities. 
DRMD  is  currently  nearing  completion  of  Patrick’s 
facility.  When  finished  it  will  be  the  first  military 
facility  in  the  Memphis  Region  which  will  be  in 
compliance  with  the  RCRA  regulations. 

2.  Third  party  suits  involving  Air  Force  installations  are 
increasing . 

3.  Need  to  stress  the  importance  of  hazardous  wast  > 
identification  and  response  actions  to  base  personnel. 

a.  Hazardous  Waste  subcommittee  formed. 

b.  Accumulation  paint  inspection  team  proposed. 
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Command  goals; 


Improve  existing  hazardous  waste  training  programs 
Encourage  new  waste  reduction/minimization 
initiatives . 

Reduce  by  forty  percent  the  amount  of  hazardous 
wastes  generated  by  19S2. 

Stress  the  importance  of  in-house  inspection 
programs . 

Establish  a  waste  identification  program  which 
incorporates  chemical  analysis  of  all  waste 
streams . 


Additional  emphasis  is  needed  at  hase  level  to  ensure 
proper  hazardous  waste  management  practices  are  being 
followed . 

Present  Environmental  Program  lacks  goals  and  incentives 

Implementation  problems  associated  with  a  program  to 
remove  underground  storage  tanks  abandoned  prior  to 
1 Jan84 . 

isiOU's  received; 

a.  Leaking  base  landfill  has  contaminated  area 
groundwaters . 

b.  510,000  fine  for  improper  hazardous  waste  storage 
site. 

c.  Third  party  suit  Cl  of  574). 

d.  Inadequate  vapor  controls  on  JP-4  fueling  system. 


Reorganization  of  headquarters  and  base  level 
Environmental  Planning  Function. 

Impacts  associated  with  the  BNav84  RCRA  amendments; 

a.  Land  disposal  ban. 

b.  Underground  Storage  Tank  program. 

c.  Waste  minimization  program. 


X  v 


To  reduce  the  number  of  NOU’s  by  fifty  percent. 

Need  to  stimulate  environmental  awareness  at  the  base 
level . 

a.  Publicize  laws. 

b.  Educate  commanders. 

Need  for  increased  environmental  training  for  all  base 
personnel  . 

A  Hazardous  Waste  Task  Group  has  been  formed  to  review 
compliance  and  enforcement  of  RCRA  regulations. 

New  areas  of  concern; 

a.  Underground  Storage  Tank  program . 

b.  IRP  site  identification  and  cleanup. 


Appendix  E:  NOU  Causes 


Uialations 


Lack  of  training  records. 

Lack  of  groundwater  monitoring  wells  at  hazardous  waste 
landfill . 

Improper  disposal  of  hazardous  wastes  in  a  solid  waste 
landfill . 

Lack  of  training  documentation  CDHtlQ)  . 

Lack  of  inspection  records  CDRnQ). 

□rum  bungs  left  off  or  missing. 

Cracks  in  concrete  storage  dike. 

Storage  of  hazardous  wastes  in  excess  of  SO  days  at 
accumulation  sites. 

Improperly  marked/labeled  drums. 

Improper  off-base  hazardous  waste  storage  sites. 

Failure  to  submit  annual  waste  summary  report  on  time. 

General  compliance  order,  25  violations  identified. 

Shipping  of  EDD  material  without  a  hazardous  waste 
manifest . 

Incomplete  hazardous  waste  storage  area. 

Fart  B  RCRA  permit  not  submitted  on  time. 

PCB  items  stored  in  excess  of  1  year. 

Improper  inspection  techniques. 

Inadequate  records. 

fliscellaneous  administrative  violations. 

Inadequate  groundwater  monitoring  program. 

No  accumulation  start  dates  on  drums. 

Open  drums . 

Imoroper  or  missing  hcizardous  waste  labels  and  signs. 


Improperly  prepared  waste  manifests. 
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Lack  of  a  waste  analysis  plan. 

Lack  of  signs  at  waste  accumulation  points. 

Lack  of  inspection  lcgs/recards . 

□pen  drums . 

Lack  af  labels  on  waste  drums. 

Inadequate  facility  closure  plan. 

Miscellaneous  administrative  violations. 

Lack  of  training  records. 

Inadequate  facility  closure  plan. 

Improperly  labeled  drums, 

□pen  drums . 

Unknown  waste  stream  composition. 

Lack  of  training  records. 

Improperly  manifested  wastes. 

Illegal  hazardous  waste  disposal  at  Fire  Training, 
Battery  and  Pesticide  Shops. 

No  internal  alarms  at  hazardous  waste  storage  facility 
CDRMD)  . 

Illegal  disposal  of  hazardous  wastes  onto  the  ground 
and  into  storm  drains. 

Improper  labeling  of  drums. 

Improper  hazardous  waste  manifesting. 

Inadequate  waste  storage  facility. 

Improper  management  of  hazardous  waste  products. 

Inadequate  records. 

Illegal  disposal  of  hazardous  wastes  at  Fire  Training 
Pit . 

Inadequate/slaupy  accumulation  sites. 

Inadequate  records. 

Inadeauate  training  program. 

Hazardous  waste  storage  in  excess  of  90  days. 

No  groundwater  monitoring  program. 

Part  ft  permit  inaccurate. 

Operating  an  unliscensed  surface  impoundment  for 
hazardous  wastes . 


Inadequate  training. 

Improper  labels  and  signs  at  accumulation  paints. 
Inadequate  waste  storage  sites. 

Improper  closure  of  underground  waste  storage  tank. 
Lack  of  adequate  plans  (Contingency ,  Closure,  etc.) 
Improper  hazardous  waste  containers. 

Inadequate  records. 

Inadequate  waste  storage  facility. 


Appendix  F:  Statistical  Tests 

! 

Z-Test 

The  z-test  is  a  statistical  hypothesis  testing  procedure 
used  to  determine  if  the  difference  between  population  means 
is  significant.  To  use  the  z-test  procedure  the  following 
assumptions  must  be  true; 

1.  Both  populations  are  normal,  randomly  sampled,  and 
independent . 

|  £.  The  values  of  the  papulations  variances  are  known. 

If  the  sample  size  being  considered  is  sufficiently  large, 
i.e.  greater  than  thirty,  the  mean  values  of  the  populations 
can  be  approximated  by  a  normal  distribution  regardless  of 
the  original  distribution  through  the  application  of  the 
Central  Limit  Theorem.  Therefore  if  both  sample  sizes  exceed 
thirty,  a  large  sample  z-test  statistic  can  be  computed  and 
used  to  evaluate  whether  or  not  the  null  hypothesis  should  be 
rejected  or  not. 

T-test 

Like  the  z-test,  the  t-test  is  also  used  to  evaluate  if 
the  difference  between  populaticn  means  is  statistically 
significant.  To  use  the  t-test  the  following  assumptions 


must  be  true; 


1.  Bath  papulations  are  normal,  randomly  sampled,  and 
independent . 

2.  The  values  of  the  population  variances  are  equal. 

The  t-test  is  used  whenever  one  or  both  of  the  sample  sizes 
are  small,  less  than  thirty.  The  test  statistic  generated  by 
this  approach  has  a  t-distribution  with  m+n-2  degress  of 
freedom,  where  m  and  n  are  the  individual  sample  sizes. 
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